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(54) BROADCASTING RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To to output services at a point of time, 
when a desired service exists by switching a switching means and 
outputting a second service of a second reception means at the time of 
broadcasting block detection of a first signal at a first reception means. 
SOLUTION: When a digital audio broadcasting(DAB) tuner part 9 receives 
a DAB signal, a control part 4 extracts all the services that can be 
received by this frequency from high-speed information channel of the 
DAB signal which is demodulated at a DAB signal demodulation part 10, 
and stores ID information and FI information of the services in a second 
memory. The control part 4 extracts information regarding simultaneous 
broadcasting from the FI information, controls a phase-locked loop(PLL) 
circuit of an Fm/Am tuner part i 2 at an Fm/AM signai processing part 3, 
receives the simultaneous broadcasting of an FM or AM signal 
corresponding to respective services of the DAB signal, and demodulates 
simultaneous broadcasting at the FM/AM signal demodulation part 13. The j j 
control part 4 switches a switching part 5 and successively outputs the 
corresponding FM or AM signal to the simultaneous broadcasting from a 
speaker 7. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While receiving the 1st signal equipped with two or more broadcast blocks equipped with two or more 1st 
services, performing recovery processing and outputting the 1st service of the above From the same contents as the 1st 
service of the above, and a 1st receiving means to extract the information about the 2nd service of the 2nd signal 
modulated by different modulation technique from the 1st signal of the above, A 2nd receiving means to receive the 
2nd signal of the above, to perform recovery processing, and to output the 2nd service of the above, The means for 
switching which switch the 1st signal of the above, and the 2nd signal of the above, The aforementioned 1st receiving 
means the aforementioned broadcast block of the 1st signal of the above The broadcast receiving set characterized by 
having the control means which perform control to which switch the aforementioned means for switching based on the 
information about the 2nd service of the above included in the 1 st signal of the above when it detects, and the 2nd 
service of the above of the aforementioned 2nd receiving means is made to output. 

[Claim 2] While receiving the 1st signal equipped with two or more broadcast blocks equipped with two or more 1st 
services, performing recovery processing and outputting the 1st service of the above From the same contents as the 1st 
service of the above, and a 1st receiving means to extract the information about the 2nd service of the 2nd signal 
modulated by different modulation technique from the 1st signal of the above, A 2nd receiving means to receive the 
2nd signal of the above, to perform recovery processing, and to output the 2nd service of the above, When the ^ 
aforementioned broadcast block of the 1st signal of tne above with which me means for switching wiiich switch ilic 1st 
signal of the above and the 2nd signal of the above, and the aforementioned 1st receiving means were equipped with 
the 1st service of the above without the 2nd service of the above is detected, The broadcast receiving set carried out 
[ having had the control means which perform control to which switch the aforementioned means for switching based 
on the information about the 2nd service of the above included in the 1st signal of the above after outputting the 1st 
service of the above without the 2nd service of the above, and the 2nd service of the above of the aforementioned 2nd 
receiving means is made to output, and ] as the feature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the broadcast receiving set which receives 

digital broadcasting etc. 

[0002] 

[Description of the Prior Art] Digital broadcasting which is represented with Europe etc. by the digitized voice 
broadcast (DAB:Digital Audio Broadcasting) to which broadcast is actually performed is enabling move reception in 
which realizing with an analog signal cannot receive influence of a difficult multi-pass and difficult phasing easily, 
efficient use of the frequency by the same frequency network, etc. taking advantage of the feature of a digital signal. 
[0003] About DAB, it is standardized by "ETS 300 401" in ETS (European TelecommunicationStandard) which is the 
Europe telecommunications standard. 

[0004] Drawing 5 is the ** type view showing the frame structure of a DAB signal. The DAB signal is offered per 
frame, and as shown in drawingji , the transmitting frame (Transmission Frame) consists of three channels. Namely, 
the synchronous channel by which a transmitting frame is constituted from a null symbol and a phase criteria symbol 
with a known value as a synchronizing signal of a transmitting frame (Synchronization Channel), The high-speed 
information channel [ time interleaves, such as multiplex configuration information and a classification of service- are 
not performed, and ] aiming at delivery of high-speed data (FIC:Fast Information Channel), And it consists of a main 
service channel (MSC:Main Service Channel) which divided service of voice, data, etc. into the subchannel and 
performed the time interleave. 

[0005] Drawing 6 is the ** type view showing the FIG structure of a DAB signal. As a high-speed information channel 
is shown in drawing 5 , it is divided into two or more high-speed information blocks (FIB:Fast Information Blocks), 
and a high-speed information block is further divided into two or more high-speed information groups (FIG:Fast 
Information Groups), as shown in drawing 6 . 

[0006] Drawing 7 is the ** type view showing the type of FIG of a DAB signal. As shown in drawing 7 , eight kinds of 
types exist in a high-speed information group, and it is classified into it according to the content constituted, 
respectively. For example, by the FIG type 0, multiplex record of multiplex configuration information or the service 
information is carried out. 

[0007] Drawing 8 is the ** type view showing the structure of FI signal of FIG of a DAB signal. As shown in drawing 
8 , the signal of frequency information (FLFrequency Information) is memorized by the data field of FIG of a DAB 
signal, and it is standardized in FIG type 0 Extension21 . When service of whether alternative broadcast (SAIMARU 
broadcast) is served and alternative broadcast is being offered in "FI list" in FI, the modulation technique, frequency, 
etc. are indicated. 

[0008] A DAB signal is divided into two or more DAB blocks, and frequency is assigned to each DAB block, 
respectively. The band of a DAB block is about 1.5MHz, and service of 4-6 is assigned to one DAB block. 
Specifically, one DAB block has service of for example, a sport program, a music program, a news program, a weather 
intelligence program, etc. The contents of the service which is broadcasting these services for every DAB block may 
differ. 

[0009] As mentioned above, DAB is digital broadcasting suitable for move reception, and is suitable for reception by 
the DAB receiver for mount etc. The function of the auto scan which the services which can receive by the receiving 
place differ, received frequency is changed to the DAB receiver for mount one by one since there is demand of wanting 
to know the service in which reception by the current position is possible, and searchs the service which can receive is 
required of move reception. 

[0010] When controlled the phase-locked-loop (PLL-hase Locked Loop) circuit of the tuner section, move received 
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frequency for every frequency block of DAB as the method of such an auto scan, synchronous detection is given, 
respectively, the existence of a DAB signal is judged based on a recovery result and reception of a DAB signal is 
completed, received frequency is saved in the memory inside a receiver, and there is the method of resuming 
movement of received frequency. , . . 

[001 1] Moreover, the present local information is acquired from PI (Program Identification) information which is in 
the interior of the DAB signal received previously as indicated by JP,9-186556,A, and there is also a method which is 
ended by searching only the frequency currently used in the area for a short time from the table to which the local 
information currently beforehand prepared for the receiver and the broadcasting-frequency block were made to 
correspond. 
[0012] 

[Problem(s) to be Solved by the Invention] However, in the method of an auto scan mentioned above, since the mute of 
the output is carried out, it has the fault of being in a silent state, until it cannot acquire a voice output signal but an 
auto scan is completed, since received frequency is changed one by one during execution of the auto scan in the 1st 
signal, such as a DAB signal. 

[0013] Moreover, although it is possible to output the signal from these when the 2nd signal, such as FM broadcasting 
or AM broadcast, is received and outputted when it has two or more tuners, and it has other output units, such as a 
compact disk player and a mini disc player, the signal which is unrelated to the service in which reception in the 
present position with the auto scan of the 1st signal is possible in any way will be outputted, and there is a fault of 
being inconvenient. 

[0014] Moreover, when [ a certain ] fixed time reproduction is carried out, while reproducing service for the service 
detected in the auto scan, processing of an auto scan is made suspended and there is a fault that the time of the whole 
auto can becomes remarkably long. 

[0015] Therefore, this invention aims at offering the broadcast receiving set to which the service can be made to 
output, when giving [ to wish one's service ] exists, while have recognized the contents of the service detected in the 
auto scan. 
[0016] 

[Means for Solving the Problem] Therefore, while this invention according to claim 1 receives the 1st signal equipped 
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the 1st service A 1st receiving means to extract the information about the 2nd service of the 2nd signal modulated by 
modulation technique which is the same contents as the 1st service, and is different from the 1st signal, A 2nd 
receiving means to receive the 2nd signal, to perform recovery processing and to output the 2nd service, When the 
means for switching which switch the 1st signal and the 2nd signal, and the 1st receiving means detect the broadcast 
block of the 1 st signal It is characterized by having switched means for switching based on the information about the 
2nd service included in the 1st signal, and having the control means which perform control to which front 2 services of 
the 2nd receiving means are made to output. 

[001 7] Moreover, while this invention according to claim 2 receives the 1 st signal equipped with two or more 
broadcast blocks equipped with two or more 1 st services, performs recovery processing and outputs the 1 st service A 
1st receiving means to extract the information about the 2nd service of the 2nd signal modulated by modulation 
technique which is the same contents as the 1st service, and is different from the 1st signal, A 2nd receiving means to 
receive the 2nd signal, to perform recovery processing and to output the 2nd service, When the broadcast block of the 
means for switching which switch the 1st signal and the 2nd signal, and the 1st signal with which the 1st receiving 
means was equipped with the 1st service without the 2nd service is detected, After outputting the 1st service without 
the 2nd service, it is characterized by having switched means for switching based on the information about the 2nd 
service included in the 1st signal, and having the control means which perform control to which the 2nd service of the 
2nd receiving means is made to output. 

[0018] " . 
[Embodiments of the Invention] It explains as a broadcast receiving set [ receiving set / broadcast / of this mvention ] 
which can receive a DAB signal, FM signal, or AM signal. The 1st signal equipped with two or more broadcast blocks 
equipped with two or more 1 st services here is made into a DAB signal, and the 2nd service of the 2nd signal 
modulated by modulation technique which is the same contents as the 1 st service of the 1 st signal, and is different from 
the 1st signal is made into FM signal or AM signal. 

[0019] DrawingJ is the ** type view showing the outline composition of one example of the broadcast receiving set of 
this invention. The broadcast receiving set 1 is equipped with the DAB signal-processing section 2 as the 1st receiving 
means, the FM/AM signal-processing section 3 as the 2nd receiving means, the control section 4 as control means, the 
change section 5 as means for switching, the amplifier 6, and the loudspeaker 7 in drawing .1 . 
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[0020] The DAB signal-processing section 2 is equipped with the 1st antenna 8, the DAB tuner section 9, and the DAB 
signal recovery section 10. The 1st antenna 8 receives a DAB signal. 

[0021] The DAB tuner section 9 generates and outputs an intermediate frequency signal based on the DAB signal 
which phase-locked-loop (PLL:Phase Locked Loop) circuits which output a front end and the local oscillation 
signalling frequency according to the frequency to tune in were consisted of, and was received with the 1st antenna 8. 
[0022] The DAB signal recovery section 10 carries out the rectangular recovery of the intermediate frequency signal 
from the DAB tuner section 9 at I (In-phase) signal and Q (Quadrate) signal, and performs differential recovery 
processing by the fast Fourier transform (FFT:First Fouler Transform), respectively. And the DAB signal recovery 
section 10 extracts the main service channel (MSC) of the symbol of giving [ to wish one's service ] from the high- 
speed information channel (FIC) of the DAB signal to which it restored, performs recovery processing, and after it 
carries out digital one/ analog (D/A:Digital/Analog) conversion, it outputs it. 

[0023] The FM/AM signal-processing section 3 is equipped with the 2nd antenna 1 1, the FM/AM tuner section 12, and 

the FM/AM signal recovery section 13. The 2nd antenna 1 1 receives FM signal or AM signal. The 2nd antenna 1 1 can 

also be used also [antenna /1st/ 8] here. , . 

[0024] The FM/AM tuner section 12 consists of phase-locked-loop (PLL:Phase Locked Loop) circuits which output a 

front end and the local oscillation signalling frequency according to the frequency to tune in. 

[0025] The FM/AM signal recovery section 13 gives and outputs FM recovery or AM recovery which suited the 

modulation method of each signal in FM signal or AM signal. 

[0026] A control section 4 controls the switch of the change section 5 mentioned later while controlling the DAB 
signal-processing section 2 and the FM/AM signal-processing section 3. The control section 4 is equipped with the 1st 
memory (not shown) which has memorized the frequency and level which are assigned to each block of service of a 
DAB signal, and the 2nd memory (not shown) which memorizes ID information and FI information on the service of a 
DAB signal which received with the auto scan. 

[0027] Here, the contents of the 1st memory are explained. Drawing 2 is the ** type view showing the frequency 
currently assigned to the DAB block. In drawin g 2 , the band of a DAB block is about 1.5MHz, and the center 
frequency is arranged by the 16kHz multiple. Service of 4-6 is assigned with one DAB block, the service within one 
DAB block is summarized, and it is called ensemble. 
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weather intelligence program, etc. The contents of the service which is broadcasting these services tor every DAB 
block may differ. In the broadcast receiving set of this example, while carrying out the scan of the frequency of a DAB 
block and outputting each service in the received DAB block in order, respectively, frequency of a DAB block is newly 
searched 

[0029] The change section 5 switches the signal outputted to an amplifier 6 based on control of a control section 4 to 
one of the DAB signal from the DAB signal-processing section 2, FM signal from the FM/AM signal-processing 
section 3, or the AM signals. . , yc c 

[0030] The DAB signal, FM signal, or AM signal outputted from the change section 5 is amplified by the amplifier 6, 

and is outputted from a loudspeaker 7. 

[003 1 ] Processing operation of the auto scan in the broadcast receiving set 1 equipped with the above composition is 
explained. Drawing.3 is a flow chart which shows processing operation of the auto scan in the broadcast receiving set 
of this example. When a user directs an auto scan using a control unit (not shown), a control section 4 performs 
processing of an auto scan (STEP301). , .. nint 

[0032] If execution of an auto scan is directed, a control section 4 will control the PLL circuit of the DAB tuner section 
9 with reference to the 1st memory, and will output the local oscillation signalling frequency for receiving the center 
frequency "174.928MHz" which is a DAB block "13." „, B/ „™,„,x , 

[0033] When the DAB tuner section 9 is not able to receive the DAB signal of a DAB block "13" (STEP303), a control 
section 4 controls a PLL circuit again with reference to the 1st memory, and outputs the local oscillation signalling 
frequency for receiving the center frequency "176.640MHz" of the following DAB block "14" (STEP304). 
[0034] When the DAB tuner section 9 is able to receive a DAB signal (STEP303), a control section 4 extracts all 
services that can receive on this frequency from the high-speed information channel of the DAB signal to which it 
restored in the DAB signal recovery section 10, and memorizes ID information and FI information on those services in 
the 2nd memory (STEP305). 

[0035] A control section 4 extracts the information about SAIMARU broadcast from FI information on service, 
controls the PLL circuit of the FM/AM tuner section 12 in the FM/AM signal-processing section 3 based on the 
information about SAIMARU broadcast, makes SAIMARU broadcast of FM signal corresponding to each service of a 
DAB signal which received, or AM signal receive, and makes it restore to SAIMARU broadcast in the FM/AM signal 
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recovery section 13 (STEP306). 

[0036] And a control section 4 makes FM signal or AM signal of SAIMARU broadcast corresponding to each service 
of a DAB signal which switched the change section 5 and received output one by one from a loudspeaker 7 through an 
amplifier 6 (STEP307). 

[0037] Time to output this SAIMARU broadcast can be set up arbitrarily, and only fixed time outputs the SAIMARU 
broadcast of a DAB signal which received. 

[0038] While outputting this SAIMARU broadcast, a control section 4 controls the PLL circuit of the DAB tuner 
section 9 of the DAB signal-processing section 2 with reference to the 1st memory, and searchs the DAB signal which 
can receive a degree (STEP304). 

[0039] And an auto scan will be ended if all the frequency currently assigned to DAB with reference to the 1st memory 
is searched (STEP302) (STEP307). 

[0040] When the user is hearing the SAIMARU broadcast in the auto scan mentioned above and there is giving [ which 
a user wishes ], he performs operation of determining service using a control unit (not shown). The DAB signal of the 
service corresponding to the SAIMARU broadcast which the control section 4 interrupted processing of the auto scan 
which the frequency of the DAB signal in the DAB signal-processing section 2 moves, switched the change section 5, 
and was outputting by this can be made to output. 

[0041] Moreover, after ending an auto scan, service of the receivable DAB signal memorized by the 2nd memory is 
outputted one by one again, and a user may be made to determine the service which heard and wishes for the DAB 
signal outputted one by one. 

[0042] Next, processing operation of other examples of the broadcast receiving set of this invention is explained. In 
this example, the case where service without SAIMARU broadcast exists in service within the received DAB block is 
explained. 

[0043] Drawing 4 is a flow chart which shows processing operation of the auto scan in other examples of the broadcast 
receiving set of this invention. When a user directs an auto scan using a control unit (not shown), a control section 4 
performs processing of an auto scan (STEP401). 

[0044] If execution of an auto scan is directed, a control section 4 will control the PLL circuit of the DAB tuner section 
9 with reference to the 1st memory, and will output the local oscillation signalling frequency for receiving the center 
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[0045] When the DAB tuner section 9 is not able to receive the DAB signal of a DAB block "13" (STEP403), with 
reference to the 1st memory, a PLL circuit controls a control section 4 again, and the local oscillation signalling 
frequency for receiving the center frequency "176.640MHz" of the following DAB block "14" is outputted (STEP409). 

[0046] When the DAB tuner section 9 is able to receive a DAB signal (STEP403), a control section 4 extracts all 
services that can receive on this frequency from the high-speed information channel of the DAB signal to which it 
restored in the DAB signal recovery section 10, and memorizes ID information and FI information on those services in 
the 2nd memory (STEP404). 

[0047] And a control section 4 extracts the information about SAIMARU broadcast from FI information on a DAB 
signal, detects service without SAIMARU broadcast, and service with SAIMARU broadcast (STEP405), and outputs 
the service which controls the DAB signal-processing section 2 and does not have SAIMARU broadcast first by the 
DAB signal (STEP406). At this time, the DAB signal-processing section 2 will be in the state where operation which 
moves the frequency of a PLL circuit is halted. 

[0048] And if SAIMARU broadcast exists in the remaining service altogether after outputting the DAB signal of 
service without SAIMARU broadcast (STEP405), a control section 4 will control the PLL circuit of the FM/AM tuner 
section 12 in the FM/AM signal-processing section 3 based on the information about SAIMARU broadcast, will make 
SAIMARU broadcast of FM signal or AM signal receive, and will make it restore to SAIMARU broadcast in the 
FM/AM signal recovery section 1 3 (STEP407). 

[0049] A control section 4 switches the change section 5, and makes FM signal or AM signal of SAIMARU broadcast 
output from a loudspeaker 7 through an amplifier 6 (STEP408). 

[0050] Moreover, after outputting the service which is not SAIMARU broadcast, while outputting service with 
SAIMARU broadcast, a control section 4 controls the PLL circuit of the DAB signal-processing section 2 with 
reference to the 1st memory, and starts the search of the frequency of the DAB block which can receive a degree 
(STEP409). 

[0051] And an auto scan will be ended if all the frequency currently assigned to the DAB block with reference to the 
1st memory is searched (STEP402) (STEP410). 

[0052] As mentioned above, service without SAIMARU broadcast and service with SAIMARU broadcast are detected 
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from FI information on a DAB signal, the service which does not have SAIMARU broadcast in the beginning is 
outputted by the DAB signal, and the burden concerning the PLL circuit of the DAB signal-processing section 2 can be 
reduced by outputting the service which has SAIMARU broadcast after that. 

[0053] First, the case where the broadcast receiving set of this example is not used is explained. For example, four 
services exist in the received DAB block, among those SAIMARU broadcast exists in the 1st, the 2nd, and 4th service, 
and SAIMARU broadcast does not exist in the 3rd service, but the case where it outputs sequentially from the 1st 
service is explained. 

[0054] The DAB signal-processing section 2 receives a DAB block (for example, DAB block of drawin g! "14"), and a 
control section 4 memorizes the frequency of SAIMARU broadcast of three services in the 2nd memory, controls the 
FM/AM signal-processing section 3 sequentially from SAIMARU broadcast of the 1st service, and makes SAIMARU 
broadcast output. In order that the DAB signal-processing section 2 may search the DAB block of new frequency at 
this time, the frequency of a PLL circuit is changed and the auto scan is performed. 

[0055] Since there is no SAIMARU broadcast in 3rd service when making the 3rd service output after outputting 
SAIMARU broadcast of the 2nd service, and a control section 4 The auto scanning and processing of the DAB signal- 
processing section 2 which is searching the frequency (for example, DAB block of drawing 2 "17") of a new DAB 
block of a DAB signal are interrupted temporarily. It returns to the DAB block (for example, DAB block of drawing 2 
"14") with which the DAB signal of the 3rd aforementioned service of the frequency of a PLL circuit exists, and the 
DAB signal of the 3rd service is made to output. 

[0056] Then, when outputting the 4th service, a control section 4 controls the FM/AM signal-processing section 3, and 
makes SAIMARU broadcast of the 4th service output. With it, a control section changes frequency from the DAB 
block doubled in order to make the DAB signal of the 3rd aforementioned service output, makes the auto scanning and 
processing of the halted DAB signal-processing section 2 start, and resumes a scan from the DAB block (for example, 
DAB block of drawing 2 "17") of new frequency. 

[0057] For this reason, since movement of the frequency of the PLL circuit of the DAB signal-processing section 2 
changes extremely between the frequency of the already received DAB block, and the frequency of the newly received 
DAB block, an excessive burden starts a PLL circuit. Moreover, since the frequency of the PLL circuit of the DAB 
signal-processing section 2 changes sharply, before service is outputted, it will take time. 
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block, in the 1st, the 2nd, and 4th service When SAIMARU broadcast exists and SAIMARU broadcast does not exist 
in the 3rd service, a control section 4 It detects whether SAIMARU broadcast exists in each the services of all, and 
after outputting the 3rd service in which SAIMARU broadcast does not exist by the DAB signal, it is made to output in 
order of SAIMARU broadcast of the 1st service, SAIMARU broadcast of the 2nd service, and SAIMARU broadcast of 
the 4th service. 

[0059] Since the service which does not have SAIMARU broadcast in the beginning is outputted by the DAB signal 
and the service which has SAIMARU broadcast in behind is outputted, even if service without SAIMARU broadcast 
exists during the received DAB block by this, It can be lost that the PLL circuit of the DAB signal-processing section 2 
moves frequency sharply, the step concerning an auto scan can be reduced, and it can prevent that the search of the 
frequency of a DAB block is delayed remarkably. 

[0060] When the user is hearing the SAIMARU broadcast in the auto scan mentioned above and there is giving [ which 
a user wishes ], he performs operation of determining service using a control unit (not shown). The DAB signal of 
service of the DAB signal which the control section 4 interrupted the auto scanning and processing which the 
frequency of the DAB signal in the DAB signal-processing section 2 moves, switched the change section 5, and was 
being outputted by this, or the service corresponding to the SAIMARU broadcast which was being outputted can be 
made to output. 

[0061] As mentioned above, in the broadcast receiving set of this example, based on FI information on a DAB signal, 
SAIMARU broadcast of FM signal of the same content as the service of a DAB signal which controlled and detected 
the FM/AM signal-processing section 3, or AM signal is received and outputted to service of the DAB signal detected 
by the auto scan, and the scan of the service of the DAB signal in which other reception is possible can be carried out 
to the meantime. 

[0062] Moreover, a user does not have a silent state and a bird clapper until the auto scan of a DAB signal is 
completed, since the service which can receive by SAIMARU broadcast can be heard while the broadcast receiving set 
is performing the auto scan. 

[0063] Moreover, the service which he wishes into an auto scan can be outputted, without standing by until all auto 

scans are completed like before since the service determined after an auto scan can be chosen into a scan. 

[0064] Moreover, the time of the auto scan itself can be shortened by detecting local information from PI information 
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within the example mentioned above and a DAB signal, and combining the method of searching only the DAB block 

currently assigned to the area concerned. 

[0065] 

[Effect of the Invention] The service can be made to output, when giving [ to wish one's service ] exists, while have 
recognized the content of the service detected in the auto scan according to this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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1 f-- fx £ ffi^f !> fc ft^Mie^ i 1'* t 
2ft^com2-r-h'X(c^l»ffl«2:ttait-|>^lSfi 

H5fe^2ft^^gfiuaiiwa5rigLTB?iam 
friBiS2m^t^wo^i.fl]^st. frtEmism 
tci» i miz-sz mm 2-?- txizm-t *ff 

^»rJl>THJlBfl]«i^S^fl]0«^TBW2Sfi^ 

imm ] msc^ss i v-vx zmifcrnkva v ? 
tmLffitfcm i imz%tnwmmmixi$iw& 
i £ aui t tt^frie^ i ex t pha 

2f|^»2-9-- t'XKW-f •Stif^fflft-f&SS 1 Sfl 

2-if-b'^^a}*i-^m2sm*st. mmim^t 
mem 2imt zmmi&w&mt . ms% i sft 

-f-b-xtf&^flriefs 1 -t-f * Lfc&t 

ffEB 1 fl^££i;h.&MaSfl2Hf-t';UclS-f &titf6 

^fiii.^; i Soffit 
[000 1] 

[0002] 

i/fjVafiWk (DAB : Digital Audio Broadcastin 

t) <,zKmti&*o%Ti;?)Mfcmz. Tv?)vm 
mm*-*imtLx^&. 

[0003] D ABtOWCfcL wwwmMftxh&E 
TS (European TelecommunicationStandard) CfcV^ 
t\ r ETS 300 40 1 j X'MMtZtiX\.i& . 

[0 0 04] B5li. DABm^<Dy\^-^mitimt 

mmx-ht. DABfi^fi, yu-A^m^^ti 

Xti*). H5t^-tJ:3t. iMft7L— A (Transmissi 
on Frame) li, 3r><7)^y*)lX'ffi$.2ixX^h . t 

•c^^vv^t mm* h-ymmmisyxfrxm 



&%tl&$$\i~-* > (Synchronization Channe 

i) . %mmm*?t-vxmm%mmj y?- 
v-7"*'n*>-mm%T-f commit: mt 

3Iffi#-f (F I C : Fast Information Channe 

i) . mi/. %p*?T—?%i:<w-t'xiir7'+* 
y*>\Azttmixmm y?-v-7mifc*4 y ■ 

•f— \zX ■ ^^y%)\' (MSC : Main Service Channe 
1) 

[0005] 06(3, D ABfl-SIOF I Gmmi^t^ 

fc. »R*)»afll«7'n-y ? ( F I B : Fast Infornati 
on Blocks) fc#H3#u JSfcWIflHI^nv^H:, 0 
6 fcTKtJ: 0 «RC0«BMI^I— r ( F I G : Fa 
st Information Groups) fc^HWStlS. 
[0006] 07ii» DABf|-§-C0F I GcO^-f 7°Zm 

tmmx-hh, H7t^ti3t:, saftfs^-T 

flSoT*H**lTV^. FIG^^fTOTIi. 
[0 00 7] 08{i, DABm^OFIGcOFIH^ 

ffimz*tmmx'jb&> H8c*r*-iac, dabs 
f<?)F i G<7)r-^ 7 a -ivnz\t. mewim < f 

I : Frequency Information) Oft^fr'iEliSil., F I 
GN70«Extens i o n 2 1 CJ3^TSt§-fL$ 
tlTViS. F I+C7) TF I 1 i s t j fctt, f^ggll 

[0 0 08] DABfi#<i, IS^tODAByo-y^t^ 
ttfeil. ■?-nm^DAB7"D-y^fc-?-fl-etLJS«* < 
WOiT^tlT^*. DABT'a-y^tOWaWt, »1. 
5MHzT'<qD, locODAB^O-/?fc:4~ 6Wt- 

trx*wjSTfe*i*. i-5«oDAByo 

[ o o o 9 ] *a ufc J: ^ tD a But. magkUiL 
tzT'Jffrwmx'h o , $«fflD a B^ftts^^i tit 
mzmhx^h* m&x&nt.. %wmizi:ix i m 

miztt. %mm&m£gtt.z j £x%mii&:y- 

[00 10] ^id&tf-hX^ytfXfratl/C 
tt. f-a— fS5«7x-X- P-x^H -^-T (PL 
L : Phase Locked Loop) HB&Mtf LTSffifflttlk* 

ttffitltU, 8BWt»fc«^^DABfl#«0*j||*H 
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[ 0 0 1 1 ] &H79 - 1 8 6 5 5 e^r^Mizm 
4P I (Program Identification) ffffBA 1 ^ ^COJIS 

m-m stir v i a ftftitaa ^ fc *e«i» 

[00 12] 

Sii4 fcft*tt«»i: * 4 fc u -5 X&tfbl . 
[0 0 13] ifc. «»<0f-ji-^*«£TV^«^ 
UU FMftffl*fcttAM|^*tf>*2£**»&tTffl 

[0 0 14] 5f-h^Jf-v>-4>^ai?^-r- 

[0015] Lfca»oT*»5Hi. *-h;MMr5"Mc 
t&ajSfcjW-t'xwrtgfcawfrf 4£ 4 
fc, #a*&1h- t*X##£ L£I%£T\ t*x 

£gtofcl/CV>4. 
[00 1 6] 

[^g£j8&T4fcy><9¥#] ^fcftlS^BlEKW 
**BJ«. ^t«mi^-t'xS:«ii.^ilaMyn>y^2: 

ie#fc»tu fSMsaa^ifiL-cigi^ 

m^kfi&4m^?£1S£ix£SS2fl^ 

«»2if-t^fc»w-*flHit*iiaj-r&»i!e®*a 

zxtzmtmmizm^xm^&zmmx . as 
2 %mmm 2 ^- trx * aj* § -t 4 imtfr -5 m* 

[ 0 0 l 7 ] M*J»2E»o**Wli, 

1 -t-t'XSr«Si.7tSJjM^a -y ? S: £S» 1 ffl» 



*«su mtB^a&jfeL-cm i ^-t*x£a#it4 t 
mi-t-fxin-rt^T'. j.o s asm**:* 
* saw* $ 2 b^js 2 trx 

•tSffi|g?:ttaj-r*mi§m^Sk. »2fi**WI 

*at. mimt®2mbzmwiz-i®m®. 

t. SlSfI#S* ! ^2-t-h^5rl^l-tr-t*X& 
«ifc»HI#<0»S^nv^*«HJL«:«^, ^2f 
-t*X#&^S5 1 -f- t'x£HJ;>J Lfcftfc. » 1 fi»fc 
£2ft4S52^-t'xfcW^4ff^S^TWm*g 

4. 

[00 18] 

DABff^-tF Mfg^Xte AM{i^-£gftt4 <I t 

DABft-thu mim^mi-f-t'xtpi-^ 

im<T>m 2 -t- t'X £ F Mii^Xte A NHa# i: f 4 . 
[ 0 0 1 9 ] 01 tt. *5ttW)aQS3Bi«f «)-^itM 

mmmi±. mi^m^mttxcoDABmmm 

fc, ^2gfl#-attT<OFM/AM«^Ma^3i:, 

[0020] DABfi^»l«2li. 17^7^8 
DAB^-jL-^gS9k, DABti#fflPI?10t5r 

«iT^4. miryrisit, DABmz%mt 

4. 

[002 1] DABfa- ^S59<i, 7oy hxyh* 

•t47x-X- D •/ ^ H • (PLL : Phase Lock 

ed Loop) BUrCflBRSit., m YVf^ 8 TSSLfc 
D A B^taWV^T LT tK*-f 

4, 

[00 2 2] DABfl^fSlSSSl Oii. DABfa-t 
*9*><5>«+BraiaRfi^I (In-Phase) fl^tQ 
(Quadrate) fg^Kit£«MLT, *#l«D8l7-y 
( F FT : First Fouler Transforn) lCj;4IH!) 

siffl^aS'Sfrr. -ett. DABfi-f-fingpi o(i s s 

MSnfcD ABfi*?)W«fll»f-*'^*A' ( F I C) *> 

*a-f4if-t*x«o^>^/u<?D^-f y • -t-fx ■ 
ft^KMso zmtiiLximvm&mi. r^* 

^/U/T^D/ (D/A : Digital/Analog) 238 Lfc 

f^cai^-r4. 

[0 02 3] FM/AM1I-f®aiJ3{i, S27Vr^ 
llt, FM/AMta-t9l 2fc. FM/AMft^ 

mmi3tifaix^z.ft2T> ; ri-iut. fm 
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lt±. *l7yr^8k«ffl1-*it«>T»r»C**. 
[0024] FM/AMf-a— f-gfll 2J4. 7n>M 

{i};Jjt£7i-X • D«y^F • 7° ( P L L : Phase 
Locked Loop) 018X18 J&S^. 
[0 0 2 5] FM/AMffWiSISl 3tt. FMfl^X 

M^SlXii AMfgf$£Jfc LT ai^^-& . 
[0026] MMB4& DAB®9*JJi»2RtfFM 

/AMfif«iS3^iM«rtst^fc. trntmrn® 
- tr* «o#yp •y^tS'Jo^T *>ivc t > 4 mmmfv 

X^r^yfciOgflUcDABfi-f^-t'XcT) I Dffll 
**FI«**iHt**»2.X i Ey (Efi^rf) fc£<S 
JS.TH4. 

[ 0 0 2 7 ] £ £ T\ IS 1 ->c ^ U «0rt^{COV^DiB>H't 
4. 02J2, DABT'o-y^CffJO^T^ixT^S^ 

6KHzCO^-C'iSl§ilTO|. 0 l-P(7)DAB7'P-y 
^T4-6^-b'^*{»mi!iT^fl. 1-5WDAB7* 

n -y ? t*x £ a t y>T r y+rv tvu fc v> 3 . 
[0028] MfcWtti. lo^DAB/n-^U, m 

#S«3S<0-!f-t*.X!& J &6. ;*L^>W-t*^Ji s DA 

THi^tM. *»#l|cOSaMSftga-C{i, DA 
B^Oy^cOESjRfc.X^yU SfflU:DAB7*n 
•y ^«+<o*if- t*x*^«UIfc!iJ^* t 
fffc D A B 7"n .y 9 <r>mLW>*r-^ fcfi 1 3 . 

[0029] ^&g|55«4, *|»»4*)MM=**HT*i 
M»6fcHtfrr*©^ DABfi^»«l52A^<7)D 
A Blt^fc F M/AMft^aSB 3 A»&OF Mfi^JUi 
ANHt^-fc Ofc**> 9 »£ * . 

[0 0 3 0] W«»5*»feUl*t5*lfcDABfi*XliF 

tf-#7*><bii};J]3;fl4. 

[0031] tt±m&zffiz.fziim%mw. 1 

( STEP 3 0 1 ) . 

[ o o 3 2 ] *- h xdf -v yo^fttf^Stfu fc . m 

»&4{±, »l^ty*#JSfCDABf-a— ^9<0 
PLL®g&£iOTfU DAB7o-y^ r 1 3 J T#>&4' 
'bffl&R r 1 7 4 . 9 2 8MH z j ft£et*fc*>0>(| 



[0 0 3 3] DAB^a— DAB7*a-/^ 
r 1 3 J <y}DABft##WC£&*^£*£ ( STE 

p 3 o 3 ) . mm a ii.mi**v &*m txnmp 

LLIUKJrSiJffllL. a«DAB/07? r 14j <94>'l> 
J3« r 1 7 6 . 6 4 0MH z j fcftfit* 

mmmmm^ta^i ( ste p 3 0 a ) . 

[0 0 34] DABfa-tSf9^ DAB©#££fi 
(STEP3 0 3) , *J1»SI54i4, DABff 
^fiflW 1 0 vmmzixt: DAB <i-9-c9iSj8fi!#f v 

^^'JtffiflWfi (STE P 3 0 5 ) . 
[0035] tMS4 14. ^-b'*<?)F I ffiffcfc&lM 

flWfc#*l. *T F M/ AMft^aSP3 ttJJtS F M/ 

ABfi^#-9--t'Xt«lE-r§ FMft^XteAMfl^ 
*>*>f-?/HBai*»lS-£, FM/AMf|^gPS!13 
TIM -?A«M£f*P£tf4 ( STEP 3 0 6), 
[00 3 6] *LT. ffMK4(i. flBHSStflJOSli 
T. «8LfcDAB«#<0*1f-t^(£*fiB , ^4^ V 
;H(S8WF Mfi^XJi AMim* . tiflSSP6 S-^l-LTX 
t-*7j6»tJret{lJ*S*4 (STEP3 0 7). 

[0037] -r/UKSt aj^jts WrStis ttS 
WRfetiii:*^*. SilL^DABfi-^co^v;!/ 

[0 0 3 8] V/VimtiiitllX^&miZ. ffl 

ffllgB4(4, mi^ ; ey2:»LTDABfi^«iagP20 
DABf-a-^8B9<9PLL®g&£$IJftPU ^Sfi^I 
fig^DAB^Srlf-f-tS (STEP304) . 

[0 0 3 9] *LT, I51X ; E I JS:#8|LTDABHII) 

oat^Tv^m^^t^^-^-uc^^tf (S 

TEP3 0 2) . ^-F^^y«r»7-f4 (STEP 
307) . 

[0040] fW#Ji, IfifiLfc*- hXdf^yfcfcJt 

i»-t-f •ffi'W&ffltx. tx^mtz, nmo^m-th 

414, DABm^l»2tfi»t4DABft#<0«iSik 

X«D A Bff^tB* i fc * { T'# 4 . 
[0041] 4fc, *-hX4Hry*»7Lfc«s «2 
^ =6 U CEtt**lT V 1 4 §ft*T!g& dab s#<w- f 

m^mwi ixmt 4-t-t-x * aset* i 3 ic t-c 

[ 0 0 4 2 ] *wfi<tfm%{ms.<nmvmm 
mmimzr>\\xwM-h. *mmza^x\$. « 
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mw^t-^x^^&ti^z^xmmtt. 

[ 0 0 4 3 ] **JHtf>»aiSfI |glOfl!0£lt 

hx#*yaXH*Jtf?f* (step40 1) . 

[0044]*- hX* * yfl^TWB^Sil* fc . 0J 
fMV4ii« »1**U*«KI/CDAB?-jl-*S9<9 
PLLBttfcMWU DAB 7'n "/ 9 r l 3 j T'£>£4> 
tiffiHR r i 7 4 . 9 2 8MH z j 3rg(tf 

[0 04 5] DAB^-jl— 7-gB9*\ DAB/n^? 

r l 3 j cod ABfi-f*«5EST*«r36»-5fc*& (STE 
P40 3) . HN94lt *l^*'Jt«HLTII*P 
LL|SS&(0$IJffllL, ft^DAB^n-y? ri4j 
M« r 176. 6 4 0 MH z j *«I-*&fc*>05S» 
fMWIt8W3#*ffl:frr* ( STE P4 0 9). 

[0 04 6] DAB**~f«9#, DABfl-fSrSfe 
■CSfc«#(STEP4 03) . MHUli* DABfl 

mm® i o -cassiifcD a Bm^mami-r > 
*Mi>t>* zmmcx%m*i®&±xcoy--t'x$#i 

**>Jfc£*t* (STEP4 04) . 
[0047] ^LT, «IWS|54(±, DABfg^-coF Iffi 

vf-t'xfc->M v;W»iM«oftSf-t*^i: £«t 
ttJL (STEP4 0 5) , fittC. DAB1t^-JPIgP2 
&MM LTthf v/kftS<?>£vv9--h'X $• D A Bf|-t"C 
atfrf* ( STE P 4 0 6 ) . Zff)b%\t. DABfl^ 

&±ix^&m.t%&, 

[0 048] -f-Lf, 1M v/lJa&O&V vtf- t*X«DD 

SSfc&tfWrt&fcttf ( STEP4 0 5), S]fflIgB4 
tt, -t-f^jaitBWtflHUcaWV^TFM/AMfi 
#J0ffla3tfctt5FM/AMf-A— fgtl2«PLL 
BWfrWWU FMfg^XttAMffi^W^JSci** 
FM/AMffi^R»13?lMv/MftjS£ 
«H£-£I> ( STE P4 0 7 ) . 

[0049] mmit, wmmsimmi. *h-? 

>Um<?>F MfiSXii AM&9&WB8 6 fc* LT X tf 
-*736>4»{fi*3*4 ( STE P4 0 8 ) . 
[0050]4ft, iMVlVffi&W-h'XtrliljlL 
fctt, ^v;l^^*6^-t'X&aj:>jL/t^&|g 
(C. ffiff84ti. JBl^*y*«HLTDAB^«a 
«2«>PLL|ilttfc*WU ^O^fiHTtg^DAByo 

v9<nmmLm-i-zme$& <step4 09) . 
[0051] * ix. mx^vamixDAB-fv 
•y ? cm *) mx t>tix ^mmv&x zv-i- 



A,|f (STEP4 02 ) , *-bZ**y£&Jt& 
( STEP 4 1 0 ) . 

[00 5 2] JaLt«0J:3C, DABfi#tf)F IffifB* 1 

-f- t'X fc LT . fcttfclM V/PSaHtfO^^-f- 
t'X £ D ABfa^T'tii^J LT » ZmXttA 

2 <T> P L L 0»fc*>*> 6 tfi^ffi^tl. Z b tfX-% h . 
[0 0 5 3] *f , *SOtWWftiJBe®ai*fflv^^ 
sSrV^fcov^TKWf *. Witf. SftLftDAB7' 
U'y?fc:4-3CD-9--t'X##4U ^<Do*>. l#g s 
2#S&tJ<4#g<W-t'XCU:. Ihfv/MB&W&t 
U 3#SW-h*XC-t^v^S£M^'#ft-tJ:t\ l# 

[0054] DAB^«M«2*<. DAB 7'D >y ^ 
(fiUtf, H2c?)DAB7 , 0.y^ l"14j ) *«IU 

S^tUfcEISLT. l#B<0^-h*^cO^^Jft 
j*A>£>IIfcFM/AMfI^^&3£iH«IU "•Mv/W 

*ia*atfj3tf*. i^fcs. DABm-t©a^2ii. 

«3t*ffi4HBt<ODAB>'nv^t1^'f^-6fcftt» P 

l l mnmm&'g.fcz vx^^ym^x^ 

[0055] ^-LTs 2#gf0*-t'^<7)-9-^ v;PJife3* 

#gco^- t'xC(itf^ vAU^Wfttr v^K> . 0JffilgK 4 
{i, DABIt^Wft^DAB^n-y^O^SSgR (Mi 
{f. 02£ODAB'7'P-y^ r 17j ) ^f"— f-LTV>S 
D A Bfi^-»|g|5 2 CD*- b -v y48UI£-BS+Br 

PLLHBO«««Sl(IE3*BW»--^ODA 
BfiW#S*-§.DAB^n-y^ («itf. H20DA 
Byo-^ ri4j ) ^gt, 3#SO-t-h'Xc7)DA 
B«#4-EB^S-tf-S. 

[0056] -eof^ 4*a<o^-f^*aiAi-** 

•£\ fJP^4Ji, FM/AMfl^M^SSrSlJlSL, 4 

C. fMfSU. fflE3#iW-t^DABfi*ta} 
*S**fcftte-&** , rv^DAB^n-y^j&»feHafflt 
*3Efll**» -B»ff±UTV^DAB«^8HM2<0* 
-h^-yy»atBltt$*, frft ; Sr)ii«^DAB7' 

O.y^ (mtii. H2cODAB^O-y^ r l 7 j ) 
[00 5 7] Zcr>fcl>b. VABim$m%2cr>PLL® 

mLbmtz fc«et s d a b y n -y ^ cow^dftt <oh 
*»*. 4fc, DAB«^aa»20PLLiii»7)ffliait 

[0058] -eoftft. **»J^Jm^ffi^lCfcV^ 
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u -e<7>?*>, i#@, 2s@a^4#s^t>--fc"x(c 

ti, ^^/k^tfffSU 3#go-»J--b"xk:-«M-? 
/l/8cl* { »L&v^£, $iJfiPgP4(±, &-f-bx?)£ 

StMA { #ftL^V> 3#@ <W-b*X£D A Bft-^Tai* 

-bxwM-?/l/|fcjM, 4§BO^-b'xc7)^-?;^ 

[0 0 5 93 ZnZttZi.*). gfIU:DAB:/Ov? 
(pfclrM "7*iabWrV ^ b'Xj&Sfiq£ LT i> , fi^Ol; 

ii->r -?;HKitfft if v»r- b*x t d a b «#rawj t . a 

^^^A«a«*ft1f^KX*fltt"f*fcft, DAB 

»*§»isb 2 o p l l mss^jsaas ^(at^trt s ; 
■r «: t **t*# „ dab ~/u *f ? <rmm.<m--^i>^ i 

< mtti £ k t Rftih-f 4 - k T£ 5 . 

[0060] ?dffl#(±. wau^-t-x^yttjit 

4»±. DABfi5*ffl»2C*$ltftDABfc^fflS» 

lit tftfjLTVvfcDAB(I**W-KX Xli, HI 
* LT l vfclM -7;HJSSfc«iet S-t- b'XOD A Bfg 

[0061] ja±w j: a k, *mim<vim$mmmz 
bxtttLT, d ABft^F i fime&w 

T. FM/AMfI^!UIgS3£iMflfLT, fftilUrDA 
Bfl^W^-bX k H-rt8tf> F Mffi^XIS AMff^-O 

&D A Bm*fWf-b'x£x** Z. k A*T*& 6 . 

[0062]**:, mm. asassisw**- i** 

*r«&5r»f-b*x£|H< - k#T# SOT', D ABft^O 
#- b X y*«*7-r 4 * Tit^lKffltk £ k #Sr 

[05] 



[0063] it, *-hx**>iftfc*£3ri*ih- 
tfx*x**y+{cs^*£ 

i 3 fc*- hx* * y*«£T*f7-*& *T#«TtS ; k 
£k#T£&. 

[0064] «»LfcS«Mi:DAB®5l*i<DP 
T^SDABra>y?<0*Sr^-f-f"S^k^a^ 

[0065] 

Hi $ft*rfr- b'XOfl^fgitt iifcjrWSik* 

[Hi ] *^«ojmsfi^«-»t^^«B&««;& 

7jrf$zS;0. 

[02] DAB<0#7n-y?fcffJ9STk;ftT^SJSI« 
[03] *Slii0IJOftj|ISfillBtfc»tS*-hXdr^ 

[H4 ] *mnvim%mm<7)®<r>mMizm&* 

[05] D A Bfi^ 7 U-i^fit^-fSlsfllo 
[06 3 D ABfl^cOF I GUB&fcwTtflWB. 
[07] DABft^F \G<n>? 4?*^tWsM. 
[08 3 DABft^DF I GC0F ia^tfflHS**** 
5C0. 

[«r^)iiBB3 

1 ■ • tt£S££R. 2 • • DABfS^M, 3 • • 
FM/AMfi^S&SgP, 4 • • Mf|& 5 • • WmgP, 

6 • -mm. 7 • • xtr-#. 8 ■ -miryfi-. 

9- • DABf-a— 10- • DABfi-^fSlffl^ 
1 1 • • ^2Tyrf-. 1 2 ■ • FM/AM^-a-t- 
1 3 • • FM/AMft-*^SHSB„ 
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[12] 



DAB Block 
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1 74. 926 


14 
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176. 840 


1 6 


6C 


1 78. 362 


L 6 


5D 


18 0. 0 6 4 


17 


6A 


181. 936 


ia 


69 


183. 648 
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■ 


• 


• 








47 


1 3C 


2 34. 208 






2 3 5. 7 7 6 


49 


13E 


237. 486 


50 
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